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]ABSTRACT 
Haemodialys is  is  a procedure done to manage client  wit h end st age 
renal failure by  us ing an art ificial kidney t o replace the excretory function of 
the failed kidneys. Healt h personnel’s  and family members  of clients  are more 
concerned wit h the phys iological problems  of t he pat ients . Some of t he 
phys iological problems are given less  or no import ance, for examp le muscle 
cramps  which occurs  during haemodialysis. T he current  study assesed t he 
effect iveness  of int radialyt ic low-intens ity st ret ching exercise on muscle 
cramps among pat ients  undergoing haemodialysis  at Dialysis  unit,  Rajiv 
Gandhi Government General Hospit al.  
The aim of the st udy  is  t o reduce t he frequency, duration, quality, 
int ensity  of muscle cramps.  Based on t rue exp erimental des ign – post  test 
only control group  des ign 80 samp les  were selected and randomised.  T he 
int radialyt ic low- intens ity st ret ching exercise given for the p atients  under 
exp eriment al group at t he end of first hour of haemodialysis. The post 
int ervent ion assessment  done at  the end of each hour of t he cycle. T he 
charact erist ics  of muscle cramps were assessed with out any intervention for 
control group.  The findings  were given score and int erpret ed and analysed. 
The results showed that there was a significant difference between experimental and 
control group. Overall the effectiveness of intervention is 24.5% in experimental 
group, whereas with routine care in control group is 7.1%. Experimental group 
benefited more than control group (17.4%).  
Thus ,the st udy was  concluded t hat  intradialytic low-int ens ity st ret ching 
exercise can be effect ively used t o reduce the frequency, durat ion, quality, 
int ensity  and decrease t he muscle tone of the pat ients  who are undergoing 
haemodialys is . The intervention given during the haemodialysis  sess ion is 
s imple and effect ive method t o treat  muscle cramps . Intradialytic low-
int ensity  stret ching exercise can be added as  an adjunct t reat ment  for dialysis 
pat ients .  
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CHAPTER – I 
INTRODUCTION 
“It’s  hard when you pick a disease that l ives in the outskirts 
of medical knowledge”, we will try to move the disease down town”.  
-   De rek Doyle  
 Different  kidney  pathogenesis  challenge the funct ions  of human body 
and puts human life danger. Two such import ant p athogenes is  are acut e and 
chronic renal failure. Acute kidney injury is  common among hospit aliz ed 
pat ients . It  affects  some 3-7% of pat ients  admitted to the hospit al and 
approximately 25-30% of p atients in the Intens ive care unit.  Depending on t he 
cause, a proport ion of pat ients  will never regain full renal function, t hus 
having end-stage renal failure requiring lifelong dialysis  or a kidney 
transplant .  
Before the advancement  of modern medicine, acute kidney  injury 
might be referred to as uremic poisoning. St arting around 1847, this  t erm was 
used to describe reduced urine output, now known as oliguria. Acut e kidney 
injury  due t o acut e t ubular necros is   was  recogniz ed in t he 1940s  in t he 
United Kingdom, where crush injury vict ims  during t he London 
Blitz develop ed pat chy  necros is  of renal tubules, leading t o a sudden decrease 
in renal function. Once the cause is  found, t he goal of treat ment  is  t o restore 
kidney function and prevent  fluid and wast e from building up in t he body 
while t he kidneys  heal.  But  in early y ears  itself some had the vision and 
courage t o risk everything in search of t he answer for stretching renal failure 
and the first  clinical dialysis on a uremic man was p erformed in Oct ober 1924 
by  George Hass in Germany.            
Acut e kidney  failure is  pot entially  life-threatening and may  require 
int ensive t reat ment. However, t he kidneys  usually start  working again within 
several weeks  t o months  after the underlying cause has  been treat ed. In some 
cases, chronic renal failure or end-st age renal disease may  develop. Death is 
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most common when kidney failure is caused by surgery, trauma, or severe 
infect ion in someone with heart disease, lung disease, or recent stroke.  
Chronic kidney disease also known as  chronic renal disease, is  a 
progressive loss  in renal funct ion over a p eriod of months or years. Severe 
kidney  disease requires  one of t he forms  of renal replacement  t herapy; this 
may  be a form of haemodialys is, p eritoneal dialys is  but ideally  constit utes 
a kidney t ransp lant.  
Haemodialys is  is  a procedure done to manage client  wit h end st age 
renal failure by  us ing an art ificial kidney  machine t o replace the excretory 
funct ion of the failed kidneys. Health personnel and family  members  of t he 
clients are more concerned with the physiological and psychological problems 
faced by the clients . T herefore, the study was  undert aken wit h a view which 
could help to overcome t hese problems pos it ively. 
Muscle cramping of the hands , feet ,  and legs  is  fairly  common on 
haemodialys is . T he cause of muscle cramping is  unknown. However, three 
condit ions  that seem t o increase cramping are hypotens ion, the p atient being 
below dry  weight  and use of low sodium dialysat e solut ion. A muscle cramp 
can be explained  an involuntarily  and forcibly  contract ed muscle t hat  does 
not  relax. A muscle t hat involunt arily  (without  conscious ly) cont racts  in a 
"spasm." If the spasm is forceful and sust ained, it becomes  a cramp. Muscle 
cramps  cause a vis ible or palp able hardening of the involved muscle in t he 
calf region. The calf muscles  cons ist  of t he Gastrocnemius  which is  t he 
biggest  muscle at t he back of the lower leg and the Soleus  muscle which is t he 
smallest  muscle under the Gast rocnemius. 
Muscle cramps  are more commonly associat ed with low blood 
pressure. However, some cramp ing cont inues even aft er a normal blood 
pressure is obt ained. In fact , muscle cramping can occur even wit hout a fall in 
blood pressure. Muscle cramps  also can occur when p at ients  are below t he  
dry  weight. T he severe muscle cramp ing exp erienced near the end of t he 
dialysis t reat ment  and pers ist ing for a t ime aft er dialysis oft en is  due to 
dehydrat ion. Treatment  for cramping vary  from unit  t o unit.  When pat ients  
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are having  cramping and have low blood pressure, the st aff may  give normal 
saline. T his  will increase the fluid in your body  and muscle cramp ing may  be 
relieved to some ext ent . In addit ion, hypertonic saline or glucose may  be 
given. Heat and massage for the cramping muscle can ease t he p ain..  For 
chronic leg cramps  they may  prescribe Quinine, Carnitine, or another 
medication. The invest igat or had t ried a p rogram of gent le stret ching and 
toning exercises  t arget ed at  t he muscles  which may  tend to cramp  during 
dialysis.  
Intradialytic exercise programs are import ant  t o enhance p atient 
phys ical functioning, exercise capacity, and improve overall health. This 
should become a standard of treat ment  for all dialys is  units.  Alt hough having 
an exercise profess ional to run the program would be ideal, wit h the available 
resources  to t he dialys is  community, an exercise program could become a 
reality managed solely  by  the dialysis  staff.  The research on exercise and 
dialysis  clearly shows  a pos it ive benefit  for p atients  with end stage renal 
disease. With a clinic-wide commitment, an exercise program can be creat ed 
and managed wit h posit ive phys ical and emotional outcomes  for their 
pat ients . 
Carlson et  al  (2007) outlines  st aff respons ibilit ies  t o exercise for 
dialysis  pat ients , including how t he st aff can influence p at ients, 
administ rative roles, and assess ing resources. Having a phys ician order to 
encourage and offer exercise should result in staff members  being cons ist ent 
in offering exercise t o t heir pat ients . Dialys is  pat ients  obvious ly have many 
factors  t hat  may  result  in irregular p articipat ion in exercise. T hus, just  as  all 
of us  in t he “ apparent ly  healthy ” population need mot ivat ion and 
encouragement  to exercise regularly, pat ients  may  need extra encouragement. 
Continuous  education, counseling, and reinforcement  with the pat ients  will be 
needed t o make exercise as a rout ine p art  of the dialysis  treat ment. 
1 .1 . NEED FOR THE S TUDY 
The invest igator during her post ing in the haemodialys is  unit  had a 
chance to int eract wit h many pat ients  undergoing haemodialys is . It was 
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observed that  t he p at ients  are more concerned with t he comp licat ion of 
haemodialys is . Muscle cramps are a common complication of haemodialysis 
treat ments, occurring in 33 t o 86 percent of pat ients , t hey oft en result in t he 
early  terminat ion of a haemodialysis  sess ion and are therefore a s ignificant 
cause of underdialysis. T he exact  et iology  of cramps  in dialys is  p at ients  is 
unknown. Since cramps t end to occur most  frequent ly near the end of 
haemodialys is  t reat ments , changes  in plasma osmolality  and/or ext racellular 
fluid volume have been implicat ed. 
Lee (2005) quot ed in dialysis  and transplant at ion journal that  in a 
specify st udy  involving 140 haemodialys is  t reat ment  on 103 pat ients  t he 
cumulat ive incidence of cramps  was  established to be 86%. Since cramps  are 
common intradialytic event, t he discomfort  leads  t o premat ure t erminat ion of 
the treatment. 
The number of p atients  with renal failure whose lives  have been 
ext ended by dialysis  has been increas ing dramat ically. At  the nat ional level, 
average annual increase of 11.1% in the number of chronic dialysis  pat ients 
has  been report ed. Advances  in medical int ervent ions  have improved the life 
exp ect ancy  of many individuals  with chronic disease. Hence, as  the quality of 
biomedical care has  improved, physiological factors  have become 
increas ingly  more important  in determining the extent  to which a p atient  will 
cop e successfully wit h treat ment. 
Kidney  diseases  are common in our populat ion. The incidence of 
chronic kidney disease will rise t o 36 million p eop le by  the end of 2015 world 
wide (World Health Organisat ion, 2010). In India 10 lakh p eop le suffer from 
kidney  failure and more than four crores  are at  risk (T amil Nadu Kidney 
Research Foundat ion, 2010). In South India ,  average of 500 pat ients  regist er 
for haemodialys is  each y ear (Health M anagement  Centre,2009).Chronic 
kidney  disease is  likely  to escalate rapidly  over next  2 decades, ( Diabetes 
Mellit us  and Hypert ension are increas ing at  remarkable rat es ).  
Rajiv Gandhi Government  General Hosp ital is one of t he biggest 
hosp ital in Sout h East  As ia wit h 2,700 + beds  and has  all the specialt ies  and 
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super sp ecialt ies. The Nephrology  Dep art ment  cons ists of peritoneal dialysis 
unit,  haemodialysis  unit ,  and pre and post operative ward. It  is  well equipped 
unit.  Regular renal t ransplantat ion programme was  st art ed in the hosp ital in 
July 1987. 809 transplants  were done t ill 31.05.2009, of which 23 were 
cadaver donor. Regular out -pat ient  and in-pat ient  care with lab investigat ions 
and p eriodic follow-up done. 
About  3500 t o 4000 new p atients  are seen annually  in Rajiv Gandhi 
Government  General Hospit al,  Chennai-3. About 200 to 300 have Acute 
Renal Failure, t hey are dialyzed till recovery. Around 500 t o 600 pat ients 
have vary ing degrees  of Chronic Renal Failure. They are invest igat ed and 
treat ed by p eritoneal dialys is  or haemodialys is . 24 hours  Peritoneal Dialysis 
and Haemodialys is  done for t he pat ients  in our hospit al.  
Table – 1 : Stati stical  report  o f Nephrology Department , Rajiv Gandhi  
Government   General  Hospital , Chennai-3  
De partments  2008 2009 2010 
In- pat ient  12061 12034 14086 
Out- p atient  29391 28109 30935 
Hemodialys is  4375 4612 4073 
Perit oneal dialys is  1341 1477 1563 
Kidney transplant at ion 49 64 66 
Source: Me di cal  Record De partment, Raji v Gandhi  Gove rnment 
General Hospital,  Chennai-3  
In recent  years, scient ific lit erature has  demonstrat ed numerous 
imp rovements  in phys ical,  vocational,  and emot ional out comes  from an 
int radialyt ic exercise program for end-stage renal disease p atients. Desp ite 
document ed benefits ,  most  dialysis  clinics  have not  moved t o incorporate 
exercise for their pat ients . This  could be due to many factors  including lack of 
pat ient  int erest  and/or t he lack of information on how to get  an exercise 
program start ed. 
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The University  of Virginia  Renal  Services  incorporat ed an exercise 
program and has  found success  wit h adherence to t he program from staff and 
pat ients . With proper commitment from the st aff,  an exercise program for End 
St age Renal Disease pat ients  can become a reality and a standard treatment of  
care for dialys is  pat ients. 
Recent  study by  Susan Godfrey (2011)  revealed, intradialytic exercise 
programs have gained interest  from nephrologists  and dialys is  clinics across 
the count ry. However, exercise for dialys is  clinics  is  st ill not  seen as  a 
st andard t herapy, even though scient ific lit erat ure shows  pos itive out comes 
for int radialyt ic exercise.  
Research on exercise and dialys is  performed for close to t hree decades 
has  clearly  defined dialys is  p atients  are more sedentary t han the normal 
population, further compromis ing t heir overall healt h. Painter et al (2007) 
has  dedicat ed a large amount  of research showcas ing the dramatic benefits  of 
exercise and physical act ivity, sp ecifically for dialysis  pat ients  - that result  in 
cardiovascular improvements  in physical funct ioning, self-reported phys ical 
funct ioning, and quality of life is sues .  
According to the study conducted by Hansen (2005) proposed t hat  to 
relieve an est ablished cramp one must p ass ively stretch the contracting 
muscle. Prophylactic stret ching of the particular muscle can also prevent 
attacks. 
Through out  t he ent ire illness  the nurses  p lay a crucial role in 
providing information, support , underst anding and t herapeutic care to t he 
pat ients  and the family  members  who care for the p atients  with kidney 
disease. Therefore it  is  essential t o provide therap eut ic care t o t he pat ients 
who are undergoing haemodialysis. 
Thus , the investigator has  opted to provide intradialytic st ret ching 
exercise prophylactically during haemodialysis  sess ion t o relieve muscle 
cramps. 
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1 .2 . S TATEMENT OF THE PROBLEM 
 “Assess  the effectiveness  of intradialytic low-int ens ity st ret ching 
exercise on muscle cramps  among p at ients  undergoing haemodialys is  at 
Dialysis  unit,  Rajiv Gandhi Government  General Hospit al, Chennai-3”. 
1 .3 . OBJECTIVES  
 To assess  the characteristics  of muscle cramps among control group 
 To assess  t he charact erist ics  of muscle cramps  among experiment al 
group aft er int ervent ion 
 To evaluat e t he effect iveness  of intradialytic low-int ens ity  st ret ching 
exercises  on muscle cramps among experiment al group 
 To associat e the effect iveness  of int radialyt ic low-intens ity st ret ching 
exercise with  selected demographic variables  
1 .4 . OPERATIONAL DEFINITION 
Effect iveness 
In this  st udy  it refers  to the degree to which objectives  are achieved or 
the ability t o produce int ended result  
Intradialytic  
Pert aining to the end of first hour of a four hour haemodialys is sess ion. 
Low-intensity  Stretching  exercises 
Flexing the knee joint of the patient and pulling the heel down slowly and 
simultaneously flex the foot until the patient report a feeling of stretch in the calf region.  
Muscle Cramps 
It  is  an involunt arily and forcibly  cont ract ed muscle that  does  not 
relax. It  is  due t o a muscle sp asm which is  when a muscle contracts  too hard 
usually occurs in a calf muscle, below and behind a knee.  
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Haemodialysis 
The process  that involves removing the wast e products  and excess fluid 
from the blood by  pass ing it  t hrough a machine (dialyser) with a semi 
permeable filt er.  
1 .5 . HYPOTHES IS  
 Pat ient  receiving intradialytic low-int ens ity  stret ching exercise will 
exp erience less  muscle cramps  during dialys is  than those who are not . 
 Intradialytic low-int ensity  stret ching exercise will reduce t he 
frequency, duration, quality, intens ity and muscle t one. 
1 .6 . ASS UMPTION 
 Pat ient  receiving intradialytic low-int ens ity st ret ching exercise  
exp erience less  muscle cramps . 
 St ret ching exercises  improves  perfus ion 
1 .7 . DELIMITATIONS  
 St udy  sample were limit ed t o the p atients  who are undergoing 
haemodialys is   
 St udy period is  limit ed to four weeks  only 
 St udy  setting is  limit ed to Dialys is  unit,  Rajiv Gandhi Government 
General Hospit al,  Chennai-3. 
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CHAPTER - II 
REVIEW OF LITERATURE 
Review of literat ure is  a st ep  in the develop ment  of a research project. 
It  helps t he invest igator to develop  deeper ins ight int o t he problem and gain 
informat ion on problem and on what has been done before. It provides  bas is 
for future invest igat ion justified the need for replication, t hrows  light  on t he 
feas ibility of t he study t o anot her with a hop e to est ablish a comprehens ive 
body of scient ific knowledge ,  from which valid and pers ist ent  theories may 
be developed.  
An ext ens ive review of lit erat ure was  done to gain insight  into t he 
problem under st udy  and collect  maximum informat ion for laying t he 
foundat ion of the study. 
This chapter presents the related  stud ies and  literature as fol lows  
The reviews  of lit erature are categorized under two headings  
 Reviews relat ed to muscle cramps.  
 Reviews  related to the effect iveness of phys ical exercises  while 
undergoing haemodialysis . 
2 .1 . REVIEWS  RELATED TO MUS CLE CRAMPS  
 Jansen P.H.P (2009) conduct ed a study on p ast  and current 
underst anding of t he p athophysiology  of muscle cramps, treat ment  of 
leg cramps. Relevant  hypotheses on the pathophysiology  of muscle 
cramps are reviewed. Psy chosomat ic, vascular, myogenic and neural t heories 
are highlight ed from a clinician's  point  of view. Modern neurophysiologic 
research leaves  litt le doubt  t hat  muscle cramp is  caused by  excitat ion of 
sp inal motor neurons  mediated by changes  in presynaptic input. Muscle 
cramps  can last  anywhere from a few seconds  t o a quart er of an hour or 
occas ionally  longer. It  is not  uncommon for a cramp t o recur mult iple t imes 
unt il it finally goes  away. The cramp may involve a part  of a muscle, t he 
ent ire muscle, or several muscles  that  usually act t ogether. Cramps also may 
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be exp erienced in ot her conditions  that feature an unusual dist ribution of body 
fluid, weight  of fluid removal, electrolytes  loss , frequency of dialys is, low 
pot ass ium levels occasionally cause muscle cramps , although it is  more 
common for low pot ass ium to be associat ed with muscle cramps. 
 Harold  I. Feldman, et  al  (2009) studied on t he Effects of L-
Carnit ine on Dialys is-Relat ed Hypotens ion and Muscle Cramps. A Met a-
analysis was  done for t he adult p atients with end-stage renal disease receiving 
long-term haemodialysis . Random-effects  p ooled odds  rat io for int radialyt ic 
cramping or hypot ens ion in L-carnitine–treat ed part icip ants . Of 317 
pot ent ially  relevant  pat ients ,  (tot al enrollment  of 193 p at ients) met  criteria 
for inclus ion.90% of pat ient report ed results for bot h hypotens ion and cramps, 
46% had results  for only hypotens ion, and 44% report ed results  for 
only cramps. Us ing dat a from all relevant t rials ,  the pooled odds  ratio for 
cramping aft er L-carnitine supplementat ion was 0.30(P = 0.05). Analys is of 
examining t he response of intradialytic hypotension to L-carnit ine 
supplement at ion y ielded a pooled odds  rat io of 0.28(P  = 0.2). Although 
suggestive in t he case of muscle cramping, the available evidence does  not 
confirm a beneficial effect of L-carnitine supplementat ion on dialys is-
relat ed muscle cramping or intradialytic hypotens ion. 
 Al -Humoud H.Mm, et  al  (2008)  conducted a p rosp ect ive 
randomiz ed study  on t he effect  of profiled haemodialys is  on int radialyt ic 
sy mptoms was  undert aken among p atients  recruit ed between September 2008 
and December 2008 in Churchill Hospit al,  London. T he st udy  evaluat ed 
int radialyt ic symptoms included hypotens ion, muscle cramps, dizziness, 
headache, nausea, discomfort ,  thirst ,  and shortness  of breath. Symptomat ic 
pat ients  were allocated to one mode of combined sodium and ult rafiltration 
profile during hemodialysis . On st andard hemodialys is 40 (36.4%) pat ients 
were sy mptomat ic. Hypotens ion was report ed in 29 (72.5%) of pat ients 
receiving st andard treatment. Muscle cramps were report ed in 22 (55%) 
pat ients , resp ectively. T hese symptoms were s ignificant ly  (P  < .05) improved 
at 2, 4, and 6weeks of profiling. Ot her symptoms, such as  discomfort,  nausea, 
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vomiting, and t hirst , were infrequent ly report ed among pat ients  wit hout or 
with profiling.  
 Siestema, et  al (2007) conduct ed a met a- analys is  to  st udy  122 
pat ients  on maintanence haemodialys is . The st udy  reaveled t hat  peripheral 
art erial disease was  det ermined by measurement   of ankle-brachial index pre 
and post dialys is  in lower ext remit ies . Int radialyt ic cramps  exp erience was 
assessed from history, 52.1% pat ients  reported intradialytic cramps. Old age 
people were only 37.5% and it was  inferred that t here was  no relationship 
between cramps during dialysis and p eripheral art erial disease. 
 Jean N. Wanner et  al  (2007) conduct ed a prosp ect ive, randomiz ed 
trial to det ermine t he cause of leg cramps and knee p ains  among 
haemodialys is  clients  in  Turkey. T he st udy  proposed that  cramps and pains 
of the lower extremit ies  along with st iffness and p ains  in t he knees  are 
common complaints  in t he dialys is  pat ients. Because t he et iology  and 
development  of these disorders  are poorly  understood, treatment  has  been 
haphaz ard, for t he most  p art  unsuccessful,  and occasionally  dangerous . T he 
popular practice of massaging ,hot  applicat ions , exercises  plays  a vital role. 
They  discussed several s imple st ret ching exercises  which mimic t he effects 
and frequent ly result in immediat e and dramatic relief of sy mptoms of 
cramps. 
Tuney (2006) published t hat the severe muscle cramps are 
exp erienced near the end of dialysis  t reat ment . He suggest ed t o try a program 
of gent le stretching exercises t arget ed at the muscles which t end to decrease 
the cramp during dialys is . 
Shou-Dong Lee, et  al  (2006) conduct ed a randomiz ed controlled 
trial of muscle cramps  in dialys is  pat ients  in Khomeini Hospit al.  The aim of 
the st udy was  t o evaluat e t he complicat ions  of dialys is  in 31 renal pat ients 
with muscle cramps   were randomly divided into two groups  resp ectively. 
Baseline clinical and laborat ory  dat a for these t wo groups  were s imilar.  Four 
weeks  aft er t he results  found were t he muscle cramps   and hypot ens ion are 
the two main comp licat ions , 14.4 ± 1.7 (mean ± S.E.) t o 1.4 ± 1.1 episodes 
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(p < 0.001). In addit ion, 88% of the 16 p atients  on hypotens ion and 13% of 
the 15 p atients  on muscle cramps showed a greater than 50% reduct ion in t he 
number of cramps  during a 4-week treatment  period (p < 0.001). T here was  a 
s ignificant  relat ionship  between hypot ens ion and muscle cramps. No 
s ignificant  adverse effect  was  observed during t he study, except for five 
(31%) p atients  who developed mild dizziness, vomiting and head ache. It  was 
concluded that  hypotens ion and muscle cramps are important  complication 
which must be seen for the p atients undergoing haemodialysis. 
John K. Leypoldt , et  al  (2006) conduct ed a study  on ident ifying 
sy mptoms- muscle cramps during hemodialysis  by cont inuous ly monitoring 
the p atients. T he st udy  have demonstrat ed that  pat ients 
on haemodialysis develop  intradialytic sy mptoms when t he blood volume 
decreases  to a critical level. Us ing a cont inuous  monitor (In-Line Diagnost ics, 
Riverdale) the instantaneous  hypotens ion and blood volume, dizz iness  and 
muscle cramps  were observed. T he ultrafiltrat ion rates  were increased 25% 
above prescribed values  at  t he beginning of the exp erimental sess ions. 
Subsequent ly  during t he exp erimental sessions, ultrafiltrat ion rat es  were 
manipulated. F inally, the pat ients  develop ed muscle cramps. Sess ions  wit hout 
ult rafiltration rate adjust ments  based on controls . There were no differences 
between exp eriment al (n = 27) and control (n = 28) sess ions  with resp ect  to 
treat ment   and maximum p ercent age change in syst emic blood pressure and 
muscle cramps  (−26% v −24%). However, t here were sy mptoms like 
hypot ens ion, muscle cramps and dizz iness  developed  during the experiment al 
sess ions  (26% v 57%; P  = 0.038). T hese dat a suggest  that   int radialyt ic 
sy mptoms can be ident ified by cont inuous  monit oring without  alt ering 
treat ment t imes .  
Vanich (2005) studied 24 p atients  with nocturnal calf cramps  in 
Nephrology  Committee, Agent ine. The subjects were divided in t o two groups 
to quantit at ively  compare t he effect  of t rigger p oint  inject ion and oral 
quinine. The st udy was conducted for four weeks and followed up after four 
weeks  of the study. Paramet ers  were cramp frequency, duration, p ain int ens ity 
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and cramp index. Result  supported that  gastrocnemius  t rigger p oint  was  one 
cause of nocturnal calf cramps. 
Tonge (2005) studied an alcoholic poly  neuropathy  sequent ial 
spreading of cramps from unilateral t o contralateral leg muscles  and p has ic 
discharges  observed by needle electromyography. He inferred that  sensory 
inputs  from peripheral nerves  played a crit ical role in t he generation of 
muscle cramps  during haemodialysis sess ion.  
Naylor and  young  (2005) surveyed a population of 218 pat ients  and 
found that  t he overall prevalence of muscle cramps  was  37% and most 
commoly exp erienced in the muscle of the leg in 83% of cramps  sufferer. 
Dial  (2004) conducted a randomized control trial on 46 complete 
dialysis t reat ment  sess ions  pat ients .  Electromyographic act ivity was recorded 
from a leg muscle in p atients who had cramps. Results indicat ed that  the mean 
muscle cramp  lat ency  from st art of dialysis  was  248 minutes  and average 
cramp  was  10 minut es  in durat ion. Also tonic electromyographic activity in 
pat ient  with muscle cramps showed a continued increased throughout t he 
latt er p art  of dialysis . They suggest ed that  increase in elect romyographic 
act ivity might be casually relat ed to muscle cramps. 
LITERATURE RELATED TO THE EFFECTIVENESS  OF 
INTRADIALYTIC  EXERCIS ES  DURING HAEMODIALYS IS   
S ESS IONS  
 Fabrice A Giordano  (2010) conducted  a  randomized controlled  trials 
in testing the effects of exercise in dialysis patients. They tested the feasibility of a 
supervised intradialytic resistance band exercise training program, and its effects on 
physical function. A total of 11 unselected adult patients  from the center, aged 
70+(10.7) years, including 8 men and 3 women, accepted to follow the program under 
the supervision of qualified physiotherapists. Thirty-six exercise sessions of moderate 
intensity (twice a week, mean duration 40 minutes each) mainly involving leg 
muscles against an elastic resistance, were performed. The exercise program was well 
tolerated and all patients completed it. Statistically significant improvements were 
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observed in the following test (P = .022) . the result revealed improvements in the six 
minute walk distance and in the one-leg balance tests reached statistical significance. 
Joline LT Chen (2010) conducted a performance testing on the effects of 
exercise during haemodialysis on physical performance and nutritional assessment. In 
an outpatient setting 130 patients were selected for the study and exercise programme 
including cycling, walking, stretching, light weight exercise were implemented. Each 
intervention given for 60 seconds. Patients chart were reviewed for episodes of 
intradialytic cramping. The result shows that all the patients showed improvement of 
physical performance at 3 months( p=0.05) , at (p=0.02). Thus, they concluded that a 
formal intradialytic exercise regimen can improve the physical performance. 
 Sue-Yueh Cheng  (2010) conducted a quasi-experimental study to 
evaluate the effect of intradialytic leg ergometry exercise for improving fatigue and 
daily physical activity levels among chronic kidney disease patients. Two 
hemodialysis units in a Medical Center in Northern Taiwan. The leg ergometry 
exercise was performed within the first hour of each hemodialysis session for 30 min 
for 8 weeks. There were 36 subjects in the experimental group and 35 subjects in the 
control group who completed the study. Measurement on a fatigue scale and a 
physical activity log were done at the time of enrollment, and again on the fourth and 
eighth weeks. Active subjects demonstrated significantly less fatigue and higher 
physical activity levels than those with a sedentary lifestyle at baseline.The 
experimental group demonstrated an increase in activity levels. The 36 subjects 
performed 3456 leg ergometry exercise sessions with three early terminations 
(<.01%) among the sedentary subjects. Intradialytic leg ergometry is a safe exercise 
that is effective to reduce fatigue and improve physical fitness in already active 
chronic kidney disease patients and it also reduces fatigue in sedentary patients.  
 Kirsten P Koh (2009) perfo rmed  a   randomized, controlled clinical trial  
to compare the effect of supervised intradialytic with unsupervised home-based 
exercise training on physical function. A total of 72 heamodialysis patients 
randomized to receive either six months of intradialytic exercise training, home-based 
exercise training or usual care. Intradialytic patients will undergo three training 
sessions per week on a cycle and home-based patients will be provided with a walking 
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program to achieve the same weekly physical activity. The outcome measures were   
made at baseline, three and six months. The results of this study determined the 
efficacy of intradialytic exercise training in hemodialysis patients.  
Dan Bayl iss (2009) performed a systemic review in starting and 
managing an int radialyt ic exercise program for end st age renal disease 
pat ients  can become a reality and a st andard treat ment of care for dialysis 
pat ients . The goal of this  article is  t o define t he components  needed t o begin 
and manage an effect ive int radialyt ic exercise program. T his  art icle describes 
how the Univers ity of Virginia Renal Services  incorporat ed an exercise 
program and has  found success  wit h adherence to t he program from staff and 
pat ients . Pat ients  are encouraged to exercise at least 12 days during t hat 
month (out of a poss ible 13 or 14 dialys is  days  for pat ients  t hat  run 3 dialysis 
sess ions  p er week). With prop er commit ment  from administrat ion and st aff, 
an exercise program for acute renal failure p atients can become a reality and a 
st andard t reat ment  of care for dialysis p atients. Intradialytic exercise 
programs are import ant  t o enhance pat ient  phys ical functioning, exercise 
cap acity, and improve overall health. F inally this  became a st andard treatment 
for all dialysis units in Univers ity of Virginia Renal Services . 
Samuele M Marcora  (2009) performed a new approach on 
haemodialys is  p atients  who are charact eriz ed by  muscle wasting and 
consequent ly decreased physical functioning and poor out come. Although this 
novel exercise programme, ut ilizing high intens ity interval t raining was  safe, 
clinically  feas ible and beneficial in terms  of phys ical funct ioning. T he 
12 weeks  of intradialytic exercise programme was  beneficiary  for the pat ients 
treat ed in a community-based hosp ital,Taipei.  The result  revealed t hat  
exercis ing pat ients  have shown improvements  in phys ical fit ness  and 
psychological funct ion. 
Maria  Takhreem (2008) This  review aims  t o critically examine t he 
effect  of exercise prescript ion in reducing the phys ical and psychological 
limit at ions  encountered by  dialysis  pat ients . Four studies  were select ed and 
crit ically  appraised us ing specific inclus ion crit eria. T he results  of all studies 
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suggest a causal relat ionship  between exercise int ervent ion and quality of life 
in renal p at ients. Exercis ing p at ients  have shown improvements  in phys ical 
fit ness, psychological function, manual dext erity, reaction t imes, and lower-
ext remity muscle strength. All of these factors  help  improve quality of life. 
Evidence gat hered from the studies shows t hat exercise training has  beneficial 
effects  on the quality of life of chronic renal pat ients ; however, exercise is 
st ill not  rout inely prescribed. Further research and robust evidence are needed 
to overcome t he limit ations  encountered by  previous  studies  to confirm t he 
pos it ive results  of exercise prescription in management  of chronic renal 
failure p atients. 
 Mareland , et  al  (2008) conduct ed a s ingle blind randomized placebo 
controlled t rial on the background of  individuals wit h end st age renal disease 
on haemodialysis  t herapy had reduced aerobic exercise capacity and muscle 
st rengt h. They had proposed an exercise intervention in haemodialysis 
pat ients . It  cons ist ed of programic res ist ed isot onic quadriceps  and harvesting 
exercise and training on a cy cle ergometer weekly  t hrice for 12 weeks. They 
inferred t hat the exercise program improved physical impairment measures. 
Susan Godfrey, et  al  (2007 ) conducted a randomiz ed p ilot t rial on 50 
participants  receiving long t erm haemodialysis . Intradialytic low-int ens ity 
st rengt h training or st ret ching exercise given twice weekly for a t otal of 48 
exercise session. The result  showed t hat 57% participants  exp erienced 
effect ive of the intervention and showed s ignificant improvement from 
baseline score (P=0.02). the result  was  concluded t hat  intradialytic low-
int ensity  progress ive strength t raining was  safe and effect ive among 
maint anence haemodialys is p atients. 
Coppin (2006) quoted an uncont rolled study which suggested t hat 
calf- st retching exercises  could prevent  nocturnal leg cramp  in pat ients  with 
long t erm dialysis t reat ment . It  reduces t he occurrence of leg cramps during 
dialysis session. 
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Kannan (2005) recommended a non- p harmacological approach of 
st ret ching and massaging as  the first  line t reatment  for idiopat hic noct urnal 
leg cramps. 
Lee (2005) quot ed in Dialys is  and Transplant at ion Journal t hat  in a 
specify st udy  involving 140 haemodialys is  t reat ment  on 103 pat ients  t he 
cumulat ive incidence of cramps  was  established to be 86%. Since cramps  are 
common intradialytic event, t he discomfort  leads  t o premat ure t erminat ion of 
the t reat ment .  He  st at ed t hat  massage and vigorous  stret ching of t he cramped 
muscle would cause the spasm to yield in haemodialysis pat ients . 
Hansen (2005) published a t reat ment  prot ocol for cramps in end st age 
renal disease which concluded that t o relieve an established cramps , one must 
pass ively  stret ch t he contract ing muscle. In some cases, this  could be 
accomplished by simp ly walking around which produced a relat ive 
dors iflexion of foot . Prophy lact ic stretching can also prevent  cramps attacks. 
Naylor JR (2005) conducted a quas i-exp eriment al t rial to evaluat e t he 
effect iveness  of int radialytic exercise programme res ist ance t raining for 
maint anence haemodialys is  pat ients . T he goal of t he study  is  to investigate 
the effect  of the st udy  is  to invest igat e the effect  of a 12 week p rogress ive 
reist ance training during haemodialys is . It was hypothesiz ed, based on 
previous  lit erature involving s imilar res ist ance training protocols. T he results 
showed that  there was  significant  increase in muscle wasting quantity  as  well 
as phys ical fit ness. 
Sawelson et  al  (2005) conducted  a prospect ive randomized 
cont ro l t rial on  12 maint anance haemodialys is  pat ients  by  providing t hem 
incremental and constant  work rate cycle exercise for 6-8 weeks . The result 
revealed t hat  eight  weeks  of leg exercise during haemodialys is in maint enance 
pat ients  improves  not  only cardio pulmonary  fitness  and endurance but  also 
muscle strength, muscle power, fat igability and physical funct ion. 
Farrington (2004) st udied two groups  of 10 pat ients  in each by 
exercis ing them submaximally  us ing a st ationary cycle during isovolemic 
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dialysis for 10 minutes  of exercise. Cardiac output, p eripheral res ist ance, 
blood volume and stroke volume were measured us ing ultrasound dilut ion and 
concluded that t he hemodynamic response t o exercise during haemodialysis is 
comparable wit h t hat  in normal individuals. 
 Normanno et  al  (2004) p erformed a study  in eight  p atients  who 
participat ed in phys ical training wit h motoriz ed cycle during dialysis 
treat ment. T he st udy  suggested t hat  exercises  during dialys is  treat ment  was 
safe and consented either bett er psychosocial p erformance or bett er dialyt ic 
efficiency. 
Paul  S Litt le  (2004 ) conduct ed a randomized cont rolled trial to assess 
the effect of calf st ret ching exercises  and cessat ion of quinine treat ment  for 
pat ient  with night  cramps. The study  was  conduct ed in Sout hern England. 191 
pat ients  p rescribed with quinine were randomiz ed and defined by  two advice 
factors - undert ake exercise and stop  quinine treat ment. After 6 weeks of 
int ervent ion the results confirms  that  regular calf stret ching exercise was  an 
effect ive int ervent ion in reducing the frequency, severity of leg cramps. 
Schroeder (2004) studied 32 haemodialysis  pat ients  who participat ed 
in a p rogress ive self paced exercise programme including cy cling before or 
during haemodialys is  or walking on treadmill before dialysis . Pat ients  also 
had the option of doing stret ching and light  weight  exercise during 
haemodialys is . T hey were assessed after a durat ion of 3,6 and 12 months of 
participat ion for phys ical strengt h, weight, blood pressure, electrolytes, 
haematocrit , glucose and intradialytic cramping. Results  showed t hat  all 
pat ients  had improvement in measures of physical performance. 
 Ballagh (2004), conducted a quas i exp eriment al one group  pre and 
post  t est  des ign study. Eight  subjects  comp let ed a 12 week exercise 
programme involving warm-up, st retching, st rengt hening and cardiovascular 
training. T he results  demonst rated improvements  in part icip ant  phys ical 
cap acity, quality  of life and ability to p erform act ivit ies  of daily  living. They 
concluded that  an exercise during dialys is  programme was  safe and had t he 
pot ent ial to result in pos itive p atient out comes. 
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Sontag  (2004) hypothesiz ed that cramps  are caused by  muscle and 
t endon short ening. He had discussed several s imple stret ching exercises 
which mimic the effect of squatt ing that  frequent ly result ed in immediat e and 
dramat ic relief of cramps. 
Schwellneus (2003) described that  during muscle cramps, 
elect romyographic act ivity  was  high and p ass ive stret ching was  effect ive in 
reducing t his. St retching relieved cramp  by  probably  invoking the inverse 
st ret ch reflex. Stret ching also invoked afferent  act ivity  from golgi- tendon 
organ t o relieve cramps.  
Lec Mc Gee (2003) emphasiz ed t hat  mechanical t reat ment  of an acute 
muscle cramps involved stret ching the affected muscle and this  could be done 
prophy lact ically  also. The st udy  reviewed that  treat ments  for leg cramps 
included stret ching exercises , qunine and vit amin E. He also proposed that t he 
best  evidence support ed stret ching exercises  for ordinary muscle cramps. He 
also proposed for fut ure study areas of this common symptoms. 
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2.2. CONCEPTUAL FRAMEWORK BASED ON 
WEIDNENBACH’S HELPING ART OF CLINICAL 
NURSING THEORY 
Conceptual frame work is  a theoretical approach to the st udy  problems 
that  are scientifically based, which emphasiz es  the select ion, arrangement  and 
class ification of its  concepts. It  represents t he measurement  on which 
purposes of the proposed study is based. 
The study  is  based on t he concept  that  int radialyt ic stret ching exercise 
reduces  the int ens ity, frequency, duration, quality and muscle t one when t he 
muscle cramps  occur during the haemodialys is cy cle.  
The conceptual frame work used for t he st udy was  derived from 
Weidnenbach’s  help ing art of clinical nurs ing theory  (1964). According to 
Weidnenbach’s , nurs ing p ract ice is  an art in which the nursing act ion is 
distinct  kinds  of actions . T his  theory  views  nurs ing as  an art  based on a 
central p urpose. This  theory  proposes  that  nurs ing pract ice has  three 
components such as  
 Ident ificat ion 
 Ministration 
 Validat ion 
This  theory  views  nurs ing as  an art  based on a cent ral p urpose. It 
cons ists  of t hree factors: central purpose, prescription and realit ies. Cent ral 
purpose refers  to the goal t owards  which t he nurse strives . In this  study t he 
main central purpose is  to assess t he effectiveness  of intradialytic low-
int ensity  st ret ching exercise on muscle cramps  among pat ients  undergoing 
haemodialys is . 
 F irst  component is  to ident ify the demographic variables . T he 
researcher observes  t he p atient  and ident ifies  the need for help by selecting 
the samples  based on criteria for sample select ion. She determines t he cause 
of t he discomfort  ident ifies  t he risk for muscle cramps  and ascertains  from 
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pat ient ’s  exp erience and it is  evidenced through nurse-p atient int eract ion. T he 
researcher not ices  the pat ient  behavior like verbal exp ress ion of previous 
exp erience of muscle cramps, his  frequent  pos ition changes  in bed and 
worried facial express ions  during haemodialys is . T he researcher also 
identifies  poss ible risk fact ors  for developing muscle cramps  as  high amount 
of fluid removal, increase duration of haemodialys is , repeat ed use of dialys is, 
frequency  of dialysis . F inally, she validat es  with the p atient  that  the health is 
needed.  
The second component  is  minist rat ion. The researcher meets  t he needs 
of the pat ient  by  ministering respect ive int ervent ion. she acts  by  planning and 
imp lement ing calf stret ching exercises t o prevent muscle cramps. In this  study 
imp lement ing t he intradialytic low-int ens ity stret ching exercise done for t he 
exp eriment al group  whereas  t he control group  receives  t he rout ine care. 
F inally the planned int ervent ion is implement ed t o alleviate the dist ress  of t he 
pat ient .  
The t hird component  is  validat ion. Aft er help has  been administ ered, 
the researcher validates  that  t he act ion were indeed helpful.  Evidence must 
come from the pat ient from t he purpose of t he nurs ing act ions has  been 
fulfilled. In validat ing the need for help, it  was  met. T he researcher validat ed 
the minist ered help  by  comp aring the frequency, duration, quality, int ens ity 
and muscle tone in both the exp eriment al and control group. 
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            FIGURE-1:  MODIFIED CONCEPTUAL FRAMEWORK OF WEIDENBACH’S 
HELPING ART OF CLINICAL NURSING THEORY 
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CHAPTER – III 
RESEARCH METHODOLOGY 
Research met hodology  is  a syst emat ic procedure which t he researcher 
st arts  from the   initial ident ificat ion of the problem t o its  final conclus ions. 
The role of methodology  cons ists of procedures  and t echniques for conducting 
the study. The p urpose of t his  sect ion is  t o communicate to the readers  what 
the invest igator did to solve the research problem as  to answer t he research 
quest ions. 
This  chapter deals  wit h the description of research and t he 
met hodology  adopted in the study. It  is  discussed under the following 
headings research approach, research des ign, setting, populat ion, sample and 
sampling t echnique, p ilot  study, development  and description of t he 
instruments , procedure for data collection and plan for data analysis . 
The p resent  st udy  was  aimed at  assess ing the effect iveness  of 
int radialyt ic low- int ens ity stret ching exercise on muscle cramps among 
pat ients  undergoing haemodialys is at  Dialysis  unit,  Rajiv Gandhi Government 
General Hospit al,  Chennai-3. 
3 .1 . RES EARCH APPROACH 
The selection of research approach is t he bas ic procedure for 
conducting t he research. The approach used in this  study  was  quant itat ive 
approach. This  was  cons idered t o be the most  appropriat e to achieve t he 
object ives of the st udy. 
3 .2 . RES EARCH  DES IGN 
The research des ign exp licit  blue print  for research act ivit ies  t o be 
carried out. Research design helps  the researcher in select ion of subjects, 
identificat ion of variables, their manipulat ion and control.  
  The research des ign select ed for t he present  st udy  is  true experiment al 
des ign - p ost  t est  only  control group  design which comprises  of random, 
control and manipulat ion. 
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It  could be represent ed as- 
E - X O1 O2 O3  
C -  O1 O2 O3  
KEY WORDS  
E - Exp eriment al group  
C - Control group  
X - Int ervent ion 
O 1 - Observat ion at  the end of second hour 
O 2 - Observat ion at  the end of t hird hour 
O 3 - Observat ion at  the end of fourt h hour 
EXP ERIMENTAL GROUP 
The intradialytic low- intens ity stret ching exercise given for t he 
pat ients  under exp eriment al group along with rout ine care. 
CONTRO L GRO UP 
To abide the ethical principles  rout ine t reat ment  given for control 
group as prescribed and p ermitted. 
3 .3 . VARIABLES  
Indep endent  variable in this  study  is  int radialyt ic low-int ens ity 
st ret ching exercise and dep endent variable is  muscle cramp. 
3 .4 . S ETTING OF THE S TUDY 
The study was  conduct ed at Dialysis  unit,  Department of Nephrology, 
Rajiv Gandhi Government General Hosp ital, Chennai – 600 003. It is  one of 
the biggest  hospit al in South East  As ia with 2,700 + beds  and has  all t he 
specialties  and super specialit ies. It  is  an educational and research inst itut e as 
well as  a referral hosp ital.  The Nephrology  Dep art ment  cons ists  of p eritoneal 
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dialysis  unit,  haemodialys is  unit ,  and pre and p ost  operat ive ward. Its  well 
equipped unit.  Regular renal t ransplantat ion programme was  st arted in t he 
hosp ital in July 1987. Around 809 t ransplants  were done t ill 31.05.2009, of 
which 23 were cadaver donor. Regular out -pat ient and in-pat ient  care wit h lab 
investigations  and p eriodic follow-up  done. T he dialys is  unit  is  well equiped 
with dialys is  machine, all emergency equipments  and medicines  with nearly 
15 beds . 
3 .5 . POPULATION 
The population is  defined as  the ent ire aggregat ion of cases  that meet  a 
des ignat ed set  of crit eria. In t he present st udy  the populat ion cons ists  of all 
the clients  with t he age group  of 20- 70 y ears  who are undergoing 
haemodialys is  in Dialys is  unit,  Depart ment  of Nephrology, Rajiv Gandhi 
Government  General Hospit al,  Chennai-3. T here are approximat ely  15- 20 
clients  who undergo haemodialysis every day and 60- 70 pat ients  diagnosed 
with acut e renal failure vis its out  pat ient depart ment  for treatment per day. 
3 .6 . S AMPLE S IZE 
The sample comprises  of 80 adult  pat ients  who are undergoing 
haemodialys is , 40 pat ients  in control group and 40 p at ients  in experiment al 
group. 
3 .7 . S AMPLING TECHNIQ UE 
Samp ling t echnique is  an import ant  st ep in t he research process. It is 
the process  of select ing representat ive units  or subsets  of a populat ion of t he 
st udy in a research. Simple random sampling t echnique- lottery method was 
used t o select the sample. 
3 .8 . CRITERIA FOR S AMPLE S ELECTION 
The criteria for samp le select ion are mainly  depict ed under two 
headings, which includes t he inclus ion and t he exclus ion crit eria.  
Inclusion cri teria  
 Pat ients wit h age group of 20-70 y ears  
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 Pat ients who are able t o communicate in tamil and english 
 Pat ients who sust ains  stable dialys is t reat ment  
 Pat ients wit h no musculoskelet al impairments  
 Pat ients who are willing to part icipat e 
Exclusion criteria  
 Emergency haemodialys is p atients  
 Pat ients wit h femoral cat het er 
 Pat ients wit h lower limb pat hology  
 Pat ients who are haemodynamically unstable during dialysis treat ment  
 Pat ient  with concurrent  medical condit ions  that  may cont raindicate 
exercise 
3 .9 . DEVELOPMENT AND DES CRIPTION OF THE TOOL 
In order t o gat her dat a on demographic and clinical variables  a 
st ructured int erview schedule was  used. The characteristics  of muscle cramps 
is  assessed by  five it ems. It  is  cons idered t o be most  appropriat e instrument. 
The tool was prep ared aft er reviewing of many lit erat ures .  
Format  o f the questionnaire 
The following t ool is  used t o assess  t he effect iveness  of int radialyt ic 
low- intens ity stret ching exercise. 
Section A  
It  reveals  t he information about  the demographic variables  of 
haemodialys is  p atients  like age, sex, religion, life style and clinical variables 
like previous  exp erience of muscle cramps , measures  t aken to cope up  with 
muscle cramps, weight of fluid removed during haemodialys is, frequency of 
haemodialys is  p er week, p att erns  of muscle cramps, durat ion of 
haemodialys is .   
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Section B 
This  sect ion reveals  the charact eristics  of muscle cramps  which  
included five it ems- frequency, intens ity, quality, int ens ity  of muscle cramps 
and muscle tone assessment . 
(T o assess the int ens ity, modified numerical intens ity scale has  been used) 
Numerical cramp int ens ity scale 
|  |  |  |  |  |  |  |  |  |  |  
0 1 2 3 4 5 6 7 8 9 10 
It  cons ists  of 10 point  numerical int ens ity scale that  was  used to assess 
the int ensity  of cramps . T he scale comprised of a horizont al line wit h 0- 10 
numbers. The score ‘0’ indicat es  no cramps  and t he score ‘10’ indicates  worst 
poss ible cramp. T he scale was  shown t o pat ients  at t he end of 2nd , 3r d,  4 th   
hour after t he int ervent ion and the results  were noted. 
Scoring t echnique:   Tot al score = 20 
The quest ionnaire cons isted of 5 quest ions  with resp ective score for 
each options . It is  cat egoriz ed as follows- 
O PTIONS  CRITERIA SCORE 
Op inion a Normal 1 
Op inion b Mild 2 
Op inion c Moderat e 3 
Op inion d Severe 4 
Characterist ics o f cramps is di fferentiated  in to  
Mild cramps           -       (<  8) 
Moderat e cramps   -       (9-14) 
Severe cramps        -        (15- 20) 
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3 .10 . TES TING OF THE TOOL 
Content  Validity  
Validity refers  to the degree to which an instrument measures what it is 
supposed to measure. Content  validity refers  to the degree t o which the items 
in an instrument adequat ely represent the universe of cont ent . 
The prepared semi st ructured quest ionnaire was  given along with 
object ives, hypothes is  and methodology  were submitted t o three experts, 
which includes two nurs ing p rofessors  and one medical exp ert  to est ablish 
content validity. 
Reliability  
After pilot  study, reliability of t he tool was assessed by  us ing split  half 
met hod. Muscle cramp score reliability  correlat ion coefficient  value is  0.85.  
This  correlat ion coefficient  is  very high and it  is  good t ool for assessing 
effect iveness  of effectiveness  of intradialytic low-int ens ity st ret ching exercise 
on muscle cramps among pat ients  undergoing haemodialys is at  dialysis  unit.  
3 .11 . PILOT S TUDY 
Pilot  study  is  a small scale vers ion or a trial run for t he main st udy  to 
t est  the p ract icability, appropriat eness  and feas ibility  of bot h the study  and 
the stool. 
Formal approval was obt ained from t he Professor and Head of t he  
Department, Depart ment  of Nephrology , for t he p ilot  study and main study. 
After obtaining informed consent  from the pat ients  the invest igator conduct ed 
the p ilot  study  by  select ing 10 samp les  by  us ing random samp ling met hod. 
The invest igat or collect ed t he information from t he samples  and t he int ra 
dialytic low-int ens ity st retching exercise was  provided t o t he clients  and t he 
effect iveness  was  seen at t he end of fourt h hour. The pilot  study has helped 
the investigat or to plan the exercise schedule at t he end of first hour inst ead 
of doing at  t he end of second hour. It  help ed t o change t he study design as 
post  t est  only  control group des ign. T he quest ionnaire were modified and 
finaliz ed based upon t he exp erience gained during t he p ilot  study and was 
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useful in p lanning and organiz ing the main study. The study  was  found t o be 
feas ible and the findings  showed a t endency towards  s ignificance.  
3 .12 . DATA COLLECTION PROCEDURE 
The investigat or init ially  established rapport  with the pat ients . T he 
purpose of t he st udy  ,type of intervention, data collect ion met hod were 
exp lained to them and written consent was obt ained from t he p atients who are 
int erest ed and willing to part icip ate. The pat ients  who met  the inclusion 
crit eria were select ed and randomiz ed. The lott ery  method was  used for 
sample select ion. T he samples  were numbered and writt en in s lips  of paper, 
shuffled and kept. The s lips were t aken one after the other and every 
alt enative s lips were cons idered as  control and exp eriment al group. 
Each pat ients  was  int erviewed to gat her clinical profile before t he 
haemodialys is  began. At  t he end of the first  hour, stret ching exercise for calf 
muscle were employed along with the ward routine t reat ment  for experiment al 
group  prophylact ically ensuring privacy. 
Initially, the pat ient  was  allowed to bend and ext end t he lower limbs 
for warming up.  The investigat or supports  the flexed knee joint  of t he p atient 
and pulls  the heel down s lowly  and flex the foot  s imultaneous ly wit h her 
inner fore arm- t ill t he pat ient  report  a feeling of st retch in the calf region. 
Then release t he support  of knee joint .  Slowly  push t he knee joint down from 
the flexed p os ition till it  is  flat.  M aint ain t he stret ch for 30 seconds  and 
s lowly released. This  was  repeat ed for three t imes  with rest  in between. T he 
exercise is  emp loy ed for both legs . T he average time taken for exercise was 
10-15minut es. 
 On the ot her hand control group received rout ine management  as  per 
the protocols and only t heir post t est assessment was  done.  
During the next  three hours  t he characterist ics  of muscle cramps was 
assessed hourly. The int ens ity  was  rated in numbers  as  figured by  the clients 
on the numerical int ens ity scale. Frequency, durat ion, quality and muscle tone 
assessment  were noted each time as  described by t he p atients. T he 
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int ervent ion was  rep eat ed three t imes  p er week for the same p atients  as  a 
follow up care on alt ernat ive days.  
3 .13 . PLAN FOR DATA ANALYS IS  
Descriptive st at ist ics – meant for demographic dat a and clinical profile 
Inferent ial stat ist ics  – meant  to compare the level of muscle cramps, to 
find t he effect iveness  of int ervent ion and to associate t he post  t est  level of 
muscles  cramps with the demographic variable   in exp eriment al and control 
groups. 
3 .14 . PROTECTION OF HUMAN S UBJECTS  
The research proposal was  approved by t he experts  and permiss ion for 
the st udy was obt ained from the Professor and Head of t he Dep art ment, 
Department  of Nephrology, Rajiv Gandhi Government  General Hospit al, 
Chennai -3. Et hical clearance was obt ained from the Instit utional Ethical 
Committee. An informed consent  was  obt ained from each study pat ient  before 
st art ing the dat a collect ion and doing t he intervention. Assurance was  given 
to the p atients t hat  confidentiality and privacy would be maint ained. 
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FIG-2: SCHEMATIC REPRESENTATION OF 
RESEARCH METHODOLOGY 
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CHAPTER – IV 
DATA ANALYSIS AND INTERPRETATION 
 This  chapter deals  wit h the analysis  and interpretat ion of t he 
dat a collected from 80 p at ients  who underwent  haemodialys is, t o assess  t he 
effect iveness  of int radialyt ic low-intens ity st ret ching exercise on muscle 
cramps among pat ients  undergoing haemodialysis  at Dialysis  unit,  Rajiv 
Gandhi Government General Hospit al,  Chennai-3. 
The purpose of analysis  is  to reduce the data to an interpret able form 
so that  the relat ion of research can be st udied. The dat a collected from 
haemodialys is  clients  with t he help of st ructured interview schedule was 
organized and analyz ed and int erpret ed by  using descript ive and inferent ial 
st atistics . T he dat a collect ion was  based on the object ives  of the study.  
The data  has been organized  and  presented  in five sections 
 Secti on  A:  Description of demographic profile in exp erimental and 
control group 
 Secti on  B:  Assessment  of t he characterist ics  of muscle cramps among 
control group 
 Secti on  C:  Assessment  of  the charact erist ics  of muscle cramps among 
exp eriment al group aft er int ervent ion 
 Secti on  D:  Comp are the post  t est   level of muscle cramps  between 
exp eriment al and cont rol group  
 Secti on  E:  Associate the effectiveness  of intradialytic low-int ens ity 
st ret ching exercise  with select ed demographic variables  
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 SECTION-A 
Table-2: Frequency and  percentage distribution o f pa tients 
demographic profile  and clinical  profile  
Group 
Expe riment Control Demographi c variables  
n  % n % 
20 -30 yrs  10 25.0% 9 22.5% 
31 -40 yrs  10 25.0% 10 25.0% 
41 -50 yrs  17 42.5% 14 35.0% 
Age 
51 -70 yrs  3 7.5% 7 17.5% 
Male 33 82 % 33 82 % Sex 
Female 7 18 % 7 18 % 
Hindu 30 75.0% 27 67.5% 
Muslim 5 12.5% 4 10.0% 
Religion 
Christian 5 12.5% 9 22.5% 
Act ive 5 12.5% 6 15.0% 
Limit ed Act ivity 15 37.5% 10 25.0% 
Life Sty le 
Sedentary 20 50.0% 24 60.0% 
Yes  33 82.5% 33 82.5% Previous  
exp erience of 
muscle cramps  No 7 17.5% 7 17.5% 
Walking 5 12.5% 6 15.0% 
Massaging 7 17.5% 9 22.5% 
Hot / Cold 
app licat ion 18 45.0% 12 30.0% 
Medicat ions  7 17.5% 9 22.5% 
Measures t aken 
to cope up wit h 
muscle cramps  
Ot hers  3 7.5% 4 10.0% 
2 - 3 liters  11 27.5% 10 25.0% Weight  of F luid 
3 - 4 liters  29 72.5% 30 75.0% 
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Group 
Expe riment Control Demographi c variables  
n  % n % 
Twice 4 10.0% 8 20.0% Frequency of 
Dialysis  
Thrice 36 90.0% 32 80.0% 
Constant  25 62.5% 19 47.5%  
Patterns of 
muscle cramps  Int ermittent  15 37.5% 21 52.5% 
> 3 months  26 65.0% 21 52.5% Durat ion of 
dialysis  
<  3 months  14 35.0% 19 47.5% 
The above figure depicts  that  demographic charact erist ics  of 80 
pat ients  who part icipat ed in the study were described in terms  of frequency 
percent age. Among 17(42.5%) in exp eriment al group  and 14(35%) in control 
group  were in t he age group of 41-50 years  and nearly  33(82%) were male in 
both t he group. Nearly 33(82.5%) in both t he groups had previous  exp erience 
of muscle cramps. 36(90%) in t he exp erimental group and 32(80%) in control 
cramps were undergoing haemodialysis  thrice a week. 
Nearly 30(75%) of t he clients  in both the groups , t he weight  of t he 
fluid removal during haemodialysis  is  3-4 litres. 25(62.5%) in t he 
exp eriment al group and 19(47.5%0 in control group client were having 
const ant  muscle cramps through out t he haemodialysis  session. Nearly 
26(65%) of them in exp eriment al group, 21(52.5%) in control group  were 
undergoing haemodialysis  for more than three months . 
 
 
 
 
 
 47 
Figure 3:  Distribution o f patients with regard  to  age 
 
Above figure shows that  majority of the p atients  undergoing haemodialysis  were in the age group  of 41-50 years  in 
exp eriment al group 17 (42.5%) and control group 14 (35%). 
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Figure-4: Distribut ion o f patients with regard to  previous experience o f muscle cramps 
 
The above figure shows that  majority  of the pat ients  undergoing haemodialysis  33 (82.5%) in both t he groups had previous 
exp erience of muscle cramps .  
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Figure-5: Distribut ion o f patients with regards to  measures taken to  cope with muscle cramps 
 
The above figure shows that  majority of t he pat ients  in exp erimental group  18(45%) and control group12 (30%) t akes  hot / 
cold applicat ion t o cope up with muscle cramps.  
 50 
 Figure-6:Distribut ion o f patients with regards to  frequency o f dialysis 
 
The above diagram depicts  exp eriment al group 36 (90%) and control group 32 (80%) are undergoing haemodialys is  thrice a 
week. 
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SECTION –B 
TABLE-3:  LEVEL OF MUSCLE CRAMPS AMONG CONTROL 
GROUP 
Control group Day Ti me durati on  Le vel of muscle 
cramps n  % 
Moderat e 34 85.0% 2 hrs  
Severe 6 15.0% 
Moderat e 34 85.0% 3 hrs  
Severe 6 15.0% 
Mild 0 0.0% 
Moderat e 38 95.0% 
Day1 
4 hrs  
Severe 2 5.0% 
Moderat e 38 95.0% 2 hrs  
Severe 2 5.0% 
Mild 1 2.5% 
Moderat e 36 90.0% 
3 hrs  
 
 Severe 3 7.5% 
Mild 3 7.5% 
Day2 
4 hrs  
Moderat e 37 92.5% 
Mild 2 5.0% 2 hrs  
Moderat e 38 95.0% 
Mild 3 7.5% 
Moderat e  34 85 % 
3 hrs  
Severe 3 7.5 
Mild 2 5% 
Moderat e  36 90% 
Day3 
4 hrs  
Severe  2 5% 
The table dep icts that  on day one 34(85%) had moderat e muscle 
cramps and 6(15%) had severe cramps respect ively. On day t hree,2(5%) had 
mild cramps, 36(90%)had moderat e cramps and 2(5%) had severe muscle  
cramps. T his  imp lies  t hat  most  of the p atient  had p ers ist ence of muscle 
cramps through out  the haemodialysis sess ion. 
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SECTION – C 
 TABLE-4  : LEVEL OF MUSCLE CRAMPS AFTER 
INTERVENTION 
Expe rimental group 
Day Ti me durati on  Le vel of muscle cramps 
n  % 
Moderat e 34 85.0% 2 hrs  
Severe 6 15.0% 
Moderat e 35 87.5% 3 hrs  
Severe 5 12.5% 
Mild 2 5.0% 
Moderat e 36 90.0% 
Day1 
4 hrs  
Severe 2 5.0% 
Moderat e 39 97.5% 2 hrs  
Severe 1 2.5% 
Mild 6 15.0% 
Moderat e 34 85.0% 
3 hrs  
 
 Severe 0 0.0% 
Mild 12 30.0% 
Day2 
4 hrs  
Moderat e 28 70.0% 
Mild 8 20.0% 2 hrs  
Moderat e 32 80.0% 
Mild 17 42.5% 3 hrs  
Moderat e 23 57.5% 
Mild 28 70.0% 
Moderat e 12 30.0% 
Day3 
4 hrs  
Severe  - 0% 
The t able describes  that,on day  one 34(85%) of the pat ient  had 
moderat e and 6(15%)  severe muscle cramps  resp ect ively. On day t hree at  t he 
end of fourth hour 28(70%) of t hem had mild cramps and 12(30%) had 
moderat e cramps and no one had evidenced severe muscle cramps.  
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Figure 7 :Mean muscle cramp score 
 
The above figure dep icts  the mean muscle cramp score from day one t o day t hree. T he mean score was  reduced from 12.20 t o 
7.30 among exp eriment al group and in cont rol group t he mean score was  reduced from 12.35 t o 10.93 only. 
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TABLE-5   :DAY WISE AND HOUR WISE CHARACTERISTICS OF 
MUSCLES CRAMPS AFTER THE INTERVENTION 
Group 
Expe riment Control  
 
 
 
 
n % n % 
Pearson chi -square tes t 
Moderat e 34 85.0% 34 85.0% 2 
hrs  Severe 6 15.0% 6 15.0% 
χ2=0.00 P=1.00   DF=1 
Moderat e 35 87.5% 34 85.0% 3 
hrs  Severe 5 12.5% 6 15.0% 
χ2=0.11 P=0.74  DF=1 
Mild 2 5.0% 0 0.0% 
Moderat e 36 90.0% 38 95.0% 
Day1 
4 
hrs  
Severe 2 5.0% 2 5.0% 
χ2=2.05  P=0.35   DF=1 
Moderat e 39 97.5% 38 95.0% 2 
hrs  Severe 1 2.5% 2 5.0% 
χ2=0.35 P=0.55   DF=1 
Mild 6 15.0% 1 2.5% 
Moderat e 34 85.0% 36 90.0% 
3 
hrs  
Severe 0 0.0% 3 7.5% 
χ2=6.61 P=0.03   DF=1 
Mild 12 30.0% 3 7.5% 
Day2 
4 
hrs  Moderat e 28 70.0% 37 92.5% 
χ2=6.65 P=0.01  DF=1 
Mild 8 20.0% 2 5.0% 2 
hrs  Moderat e 32 80.0% 38 95.0% 
χ2=4.11 P=0.04   DF=1 
Mild 17 42.5% 3 7.5% 3 
hrs  Moderat e 
Severe  
23 
- 
57.5% 
- 
34 
3 
85% 
7.5 
χ2=13.06 P=0.001***   
DF=1 
Mild  28 70.0% 2 5% 
Day3 
4 
hrs  Moderat e 
Severe  
12 
- 
30% 
0% 
36 
2 
90% 
5% 
χ2=9.44P=0.002**DF=1 
* s ignificant  at  P≤0.05  ** highly s ignificant  at  P≤0.01  *** very  high 
s ignificant  at    P≤0.001 
The t able shows  that  t he level of muscle cramps  after intervention 
progressively reduced from severe to mild in third and fourt h hour from day 
one t o day t hree in exp eriment al group which is st at ist ically s ignificant . 
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SECTION -D 
TABLE-6  : COMPARISON OF MEAN  MUSCLE CRAMPS SCORE 
Expe riment Control 
  
Mean SD Mean SD 
Student inde pendent t-test 
2 hrs  12.20 1.38 12.35 2.27 t=0.36 P=0.72DF=78 
3 hrs  11.95 1.74 12.40 1.92 t=1.09 P=0.27  DF=78 
Day1 
4 hrs  11.35 1.59 12.20 1.74 t=2.28 P=0.02* DF=78 
2 hrs  11.93 1.53 12.85 1.82 t=2.46 P=0.02*        DF=78 
3 hrs  11.28 1.55 12.38 1.96 t=5.32 P=0.001***   DF=78 
Day2 
4 hrs  10.00 1.40 11.73 1.47 t=5.38 P=0.001***   DF=78 
2 hrs  10.03 1.58 11.68 2.00 t=4.09 P=0.001***   DF=78 
3 hrs  7.90 1.32 11.20 1.95 t=8.86 P=0.001***   DF=78 
Day3 
4 hrs  7.30 1.30 10.93 2.29 t=8.72P=0.001***   DF=78 
* s ignificant  at  P≤0.05  ** highly s ignificant  at  P≤0.01  *** very  high 
s ignificant  at    P≤0.001 
The t able shows  the comp arison of mean muscle cramps score between 
exp eriment al and cont rol group. The mean and st andard deviat ion in 
exp eriment al group  is stat ist ically significance from day  two. Stat ist ical 
s ignificance was calculated us ing st udents independent  t-t est.  
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TABLE-7  : EFFECTIVENESS OF INTRADIALYTIC LOW-
INTENSITY STRETCHING EXERCISE SCORE 
Expe riment Control 
  
Min – 
Max 
score  Mean 
score % 
Mean 
score % 
Diffe rence  in 
pe rcentage  
2 hrs  4 -20 61.0% 61.8% 0.80% 
3 hrs  4 -20 59.8% 62.0% 2.20% 
Day1 
4 hrs  4 -20 56.8% 61.0% 4.20% 
2 hrs  4 -20 59.7% 64.3% 4.60% 
3 hrs  4 -20 56.4% 61.9% 5.50% 
Day2 
4 hrs  4- 20 50.0% 58.7% 8.70% 
2 hrs  4 -20 50.2% 58.4% 8.20% 
3 hrs  4 -20 39.5% 56.0% 16.50% 
Day3 
4 hrs  4 -20 36.5% 54.7% 18.20% 
The t able shows  day  wise and hour wise charact erist ics  of muscles 
cramps. Init ially  exp eriment  group pat ients  have 61% score after three days 
int radialyt ic low-int ens ity stret ching exercise they are able t o reduce to 
36.5%. Whereas  in cont rol group  p atient s  init ially  they  have 61.8% score 
aft er t hree days us ing rout ine treat ments  they are able to reduce to 54.7% 
aft er t hree days . Each day  and each hour assessment  shows  experiment  group 
pat ients  are having more reduct ion than control group p atients. 
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TABLE-8   : COMPARISON OF POST TEST LEVEL OF   SCORE 
BETWEEN EXPERIMENT AND CONTROL GROUP 
Day1 Day3 
Re duction  
Diffe rence  
(day1-day2) 
 
Mean SD Mean SD Mean SD 
Exp eriment  12.20 1.38 7.30 1.30 4.30 2.03 
Control 12.35 2.27 10.93 2.29 1.42 3.16 
St udent ’s 
Indep endent 
t-t est  
t=0.36 
P=0.72DF=78   
not significant 
t=8.72p=0.001*** 
DF=58 s ignificant  
t=4.85 p=0.001*** 
DF=28 s ignificant  
* s ignificant  at  P≤0.05  ** highly s ignificant  at  P≤0.01  *** very  high 
s ignificant  at    P≤0.001 
The t able depicts  t hat,  in experiment  group, baseline and third day 
score difference is  4.30, whereas  in control group, baseline and t hird day 
score  difference is  1.42. Difference between exp eriment  and cont rol group is 
st atistically s ignificant . St atist ical significance was calculat ed us ing student’s 
independent  t-t est.  
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Figure 8 :BoxPlot  compares the Day1  and  Day3  mean muscles cramps score 
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The figure depicts  that ,  the mean score was  reduced from 12.20 t o 7.30 among exp erimental group  on day t hree and in 
control group  the mean score was  reduced from 12.35 t o 10.93.In experiment  group, third day  score difference is  4.30, whereas  in 
control group, baseline and third day  score  difference is  1.42. Difference between exp eriment  and control group  is stat ist ically 
s ignificant .  
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Table-9 : OVERALL EFFECTIVENESS OF INTRADIALYTIC LOW-
INTENSITY STRETCHING EXERCISE  
 
Max 
score  
Baseline 
Pain  
score  
Day3 
Pain  
score  
Mean 
Diffe rence  in 
cramps score 
with 95% 
Confi dence 
interval  
Percentage  
Diffe rence  in 
cramps score wi th 
95% Confi dence 
interval  
Exp eriment 20 12.20 7.30 4.90 (4.29 – 5.50) 
24.5% (21.5% –
27.5%) 
Control 20 12.35 10.93 1.42 (0.41 –  2.42) 
7.1% (2.1% –
12.1%) 
This  t able shows  the effect iveness  of exercise (24.5%) in exp eriment 
group, whereas  in cont rol group  it  is  only  7.1%. Experiment  group  benefit ed 
more than control group  (24.5 – 7.1= 17.4%). T his  is  t he net  effect  of t he  
st udy. 
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SECTION – E 
Table-10 : ASSOCIATION BETWEEN POST TEST LEVEL OF 
MUSCLES CRAMPS AND DEMOGRAPHIC VARIABLE (Experiment  
group) 
Le vel of Muscles  
cramps score  
Mil d Mode rate  Demographi c  variables  
n  % n % 
Total 
Pearson 
Chi -square 
tes t 
20 -30 yrs  3 30.0% 7 70.0% 10 
31 -40 yrs  5 50.0% 5 50.0% 10 
Age 
>40 yrs  12 60.0% 8 40.0% 20 
χ2=2.40 
P=0.30   
DF=1 
Male 8 42.1% 11 57.9% 19 Sex 
Female 12 57.1% 9 42.9% 21 
χ2=0.90 
P=0.34   
DF=1 
Hindu 15 50.0% 15 50.0% 30 
Muslim 2 40.0% 3 60.0% 5 
Religion 
Christian 3 60.0% 2 40.0% 5 
χ2=0.40 
P=0.82  
DF=1 
Act ive 2 40.0% 3 60.0% 5 
Limit ed 
Act ivity 7 46.7% 8 53.3% 15 
Life Sty le 
Sedentary 11 55.0% 9 45.0% 20 
χ2=0.46 
P=0.79   
DF=1 
Yes  17 51.5% 16 48.5% 33 Previous  
exp erience of 
muscle 
cramps  No 3 42.9% 4 57.1% 7 
χ2=0.17 
P=0.68   
DF=1 
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Le vel of Muscles  
cramps score  
Mil d Mode rate  Demographi c  variables  
n  % n % 
Total 
Pearson 
Chi -square 
tes t 
Walking 3 60.0% 2 40.0% 5 
Massaging 3 42.9% 4 57.1% 7 
Hot / Cold 
app licat ion 10 55.6% 8 44.4% 18 
Medicat ions  3 42.9% 4 57.1% 7 
Measures 
t aken to cope 
up  with 
muscle 
cramps  
Ot hers  1 33.3% 2 66.7% 3 
χ2=1.04 
P=0.90   
DF=1 
2 - 3 liters  8 72.7% 3 27.3% 11 Weight  of 
F luid 
3 - 4 liters  7 24.1% 22 75.9% 29 
χ2=8.03 
P=0.001   
DF=1 
Twice 3 75.0% 1 25.0% 4 Frequency of 
Dialysis  
Thrice 17 47.2% 19 52.8% 36 
χ2=1.11 
P=0.29   
DF=1 
Constant  8 32.0% 17 68.0% 25 Patterns of 
Muscle 
Cramps Int ermittent  12 80.0% 3 20.0% 15 
χ2=8.64 
P=0.01***   
DF=1 
> 3 months  16 61.5% 10 38.5% 26 Durat ion of 
dialysis  
<  3 months  4 28.6% 10 71.4% 14 
χ2=3.96 
P=0.04*   
DF=1 
* s ignificant  at  P≤0.05  ** highly s ignificant  at  P≤0.01  *** very  high 
s ignificant  at    P≤0.001   
The t able shows  t he association between demographic variables  and 
their level of muscles  cramps  score. More weight  of fluid shows  s ignificant 
and const ant  p atterns  of muscle cramps  shows  highly  s ignificant..  In which 
weight of fluid shows  very high s ignificance. St at istical s ignificance was 
analyzed us ing Pearson chi-square test .  
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Figure 9 : Association between post test level of muscle cramps and weight of fluid 
 
The above figure depicts  t he associat ion of exp eriment al group  between t he level of muscle cramps  and weight  of fluid 
removal during haemodialysis .  
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Figure 10 : Association between post test  level  o f muscle cramp and pa ttern o f muscle cramps 
 
The above figure depicts  t he associat ion of exp eriment al group  between t he level of muscle cramps  and p atterns  of muscle 
cramps during haemodialys is .  
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Figure 11 : Association between post level  o f muscle cramp and  duration of dialysis 
 
The above figure depicts  t he association of experiment al group  between t he level of muscle cramps  and durat ion of 
haemodialys is .  
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CHAPTER-V 
DISCUSSION 
This  chapt er deals  wit h t he discuss ion of results  of t he data analysed 
based on the object ives  of the st udy. The purpose of t he study  is  to assess  the 
effect iveness  of int radialyt ic low-intens ity st ret ching exercise on muscle 
cramps among pat ients  undergoing haemodialys is. 
The Rajiv Gandhi Government  General Hospit al is  one of the oldest 
and biggest  hospit al in T amilnadu, and the t ert iary  referral cent re that cat er 
speciality and superspeciality  services  all over t he st at e. Averagely,15-17 
pat ients  were undergoing haemodialys is  in Department of Nephrology  daily. 
Muscle cramps  is  a common and clinically important  problem which occurs 
during haemodialysis. 80 pat ients  between age group  of 20- 70 years  who are 
undergoing haemodialysis  t reatment  regularly  in Nephrology  ward were 
select ed by s imple random sampling t echnique and ass igned to exp erimental 
(40) and control group (40) on the bas is of inclusion crit eria. 
Carlson et  al  (2007) outlines  st aff responsibilit ies  t o exercise for 
dialysis  pat ients , including how t he st aff can influence p atients, 
administ rative roles , and assess ing resources . T hus  he exp lains  that pat ient 
need mot ivat ion and encouragement  to exercise regularly  and may  need extra 
encouragement. Continuous  education, counseling, and reinforcement  with 
the pat ients  will be needed to make exercise as  a routine p art of the dialysis 
treat ment. 
CHARECTERIS TICS  OF DEMOGRAPHIC VARIABLES  
The demographic charact erist ics  of 80 p at ients  who p art icipat ed in the 
st udy were described in terms of frequency percent age t hat 17(42.5%) in 
exp eriment al group and 14(35%) in cont rol group  were in the age group of 
41-50 y ears  and nearly  33(82%) were male in both t he group. Nearly 
33(82.5%) in bot h the groups have previous  experience of muscle cramps. 
36(90%) in the experiment al group  and 32(80%) in control cramps  were 
undergoing haemodialys is  thrice a week. Nearly 30(75%) of the clients  in 
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both the groups , the weight  of t he fluid removal during haemodialys is  is  3-4 
litres. 25(62.5%) in the exp eriment al group and 19(47.5%0 in cont rol group 
client  were having constant  muscle cramps  t hrough out  t he haemodialysis 
sess ion. Nearly 26(65%) of t hem in exp erimental group, 21(52.5%) in control 
group were undergoing haemodialys is  for more than three months . 
DIS CUSS ION OF THE S TUDY BAS ED ON THE OBJECTIVES  
The fi rst  objective i s to  assess the characteristics o f muscle cramps 
among control  group . 
The semi struct ured questionnaire was  to assess  t he characteristics  of 
muscle cramps. The control group  pat ients  received routine management  for 
muscle cramps. Some of t he t reatment  include administrat ion of medicat ions, 
int ravenous  fluids like dextrose, normal saline et c. T he characterist ics of 
muscle cramps are assessed from first  hour till the end of dialys is t reat ment 
and not ed the frequency, intens ity, quality, int ens ity of muscle cramps and the 
muscle t one assessment.  
It  is evident  that,  aft er assess ing t he day wise assessment  of muscle 
cramps  in the control group, 34(85%) of them on first day have moderate 
muscle cramp  and 3(7.5%) had severe muscle cramp. On day  three at  t he end 
of t hird hour,34(85%)  had moderat e cramps  and remaining 6(15%) had mild 
and severe cramps equally .At t he end of fourth hour 36(90%) had moderate 
cramps  and2(5%) of t hem had mild and severe cramps. The mean score of 
muscle cramps  after rout ine t reat ment  on day  one is  12.35 and there was  not 
much difference in reduct ion of t he mean score on third day  10.93 .This 
imp lies  that  most  of the pat ients  p erceive muscle cramps  pers ist ent ly t hrough 
out t he haemodialys is  sess ion.  
The three conditions  t hat seem to increase cramp ing are hypotens ion, 
the pat ient  being below dry weight  and use of low sodium dialysis  solut ion.  
The severe muscle cramping exp erienced near the end of the dialysis 
treat ment and persisting for a t ime aft er dialysis oft en is due to dehydration. 
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The second  objective was to assess the characteristics of muscle 
cramps among the experimental  after intervention. 
It  represents  the charact erist ics  of muscle cramps in the exp erimental 
group. It  is  evident  that ,  aft er assess ing the day wise assessment  of muscle 
cramps in t he exp erimental group, 34(85%) of t hem on first  day had moderate 
muscle cramps  and 6(15%) had severe muscle cramp. On day t hree at t he end 
of fourth hour 28(70%)  had mild cramps  and 12(30%) had moderat e cramp 
and no one have evidenced severe cramps. The mean score of muscle cramps 
aft er int radialytic low-intens ity stret ching exercise on day one is  12.20 among 
exp eriment al group t he mean muscle score on third day is  7.30 among 
exp eriment al group, which is significantly reduced on day 3. 
 T his  explains  that  the charact erist ics  of muscle cramps  vary 
s ignificant ly from day  one to day  three of haemodialysis. The p atients t hose 
who received int ervent ion report ed reduced frequency, durat ion, int ensity, 
quality  of muscle cramps. T his may be due t o t he significant influence of 
int radialyt ic low int ensity st retching exercise on muscle cramps. 
The result  is  cons ist ent  wit h the study  conduct ed by  Tuney (2006) 
published t hat  the severe muscle cramps  are exp erienced near t he end of 
dialysis  treat ment. He suggested t o try  a program of gent le stret ching 
exercises  t arget ed at  the muscles which tend to decrease the  cramp during the 
end of the dialys is .  
The third ob jective is to  eva luate the effectiveness o f intrad ialytic  low 
intensity  st retching  exercise on muscle cramps among experimental 
group . 
The effectiveness  of exercise was  summariz ed in t able 7 and 8. 
Intradialytic exercise programs are important  to enhance pat ient’s  phys ical 
funct ioning, exercise capacity, and improve overall health.  The research on 
exercise and dialysis  clearly  shows  a pos it ive benefit  for p atients  with End 
St age Renal Disease.  Initially  experiment  group, p at ients  had mean score of 
61% , after 3 days of intradialytic  low-int ens ity stret ching exercise they were 
able t o reduce to 36.5% aft er 3days . Whereas  in control group, init ially  they 
had 61.8% score aft er 3 days  us ing rout ine treatments t hey  were able to 
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reduce to 54.7% after 3days. Each day and each hour assessment  shows 
exp eriment  group  pat ients  are having more reduct ion than control group 
pat ients . 
The level of muscle cramps  aft er int ervent ion progressively reduced 
from severe t o mild in t he t hird and fourth hour from day  one to day t hree in 
the exp erimental group which is  stat ist ically s ignificant. 
When comp aring the post t est level score in exp eriment group, baseline 
and third day  score difference is  4.30, whereas  in cont rol group, baseline and 
third day  score difference is  1.42. Difference between exp eriment  and control 
group  is  stat ist ically  s ignificant . St at ist ical s ignificance was  calculat ed us ing 
st udent ’s independent t-t est.  
Overall the effectiveness  of int ervent ion is  24.5% in exp erimental 
group, whereas wit h routine care control group  is 7.1%. Exp erimental group 
benefitted more than control group (17.4%). T his shows t hat  intradialytic 
low-int ensity  st ret ching exercise will reduce t he frequency, duration, quality, 
int ensity and muscle tone. 
The results  were cons istent  wit h a study  conduct ed by  Dan Bayliss 
(2009), t his study  depicts  that  st art ing and managing an intradialytic exercise 
program for ESRD p at ients  can become a reality and a st andard treat ment  of 
care for dialysis  p at ients. T he goal of this  article is  t o define the components 
needed t o begin and manage an effect ive int radialyt ic exercise program. 
The s imilar findings  is  not ed in a study  conducted by  Coppin (2005) 
quoted an uncont rolled st udy which suggested that calf- stret ching exercises 
could prevent  nocturnal leg cramp in pat ients wit h long t erm dialysis 
treat ment. It  reduces t he occurrence of leg cramps during dialys is sess ion. 
In a study  conduct ed by  Hansen (2005) found that  to relieve an 
est ablished cramp one must  passively st ret ch t he cont ract ing muscle. 
Prophy lact ic stret ching of the particular muscle can also prevent  attack of 
cramps. 
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The fourth objective i s to associate the effect iveness o f intradialytic  
low-intensity  stretching  exercise wi th selected  demographic variables. 
The table 9 shows t he associat ion between demographic variables and 
the level of muscles  cramps  score. More weight  of fluid, constant  patt erns  of 
muscle cramps  and less  durat ion of dialys is  are t he s ignificant  fact ors . The 
St at istical s ignificance was analyz ed us ing Pearson chi square t est.    
There is a statistically significant association between demographic variables 
and the level of muscles cramps score. There is a strong association (P=0.001) 
between weight of the fluid removed and level of muscle cramps. The patients with 
more amount of fluid removal experiences severe muscle cramps. 
There is  a st rong associat ion (P=0.01) between p atterns  of muscle 
cramps  and level of muscle cramps. The pat ients  who exp erienced cramps 
const ant ly t hrough out  t he p rocedure exp eriences  moderat e level of cramps. 
On the ot her hand, pat ients  with int ermitt ent  cramps  through out  the 
haemodialys is  cy cle exp erienced only mild cramps. 
There is  a strong associat ion (P=0.04) between durat ion of 
haemodialys is  and level of muscle cramps. The pat ients  who are under 
treat ment for less t han three months  experiences  muscle cramps  more than the 
pat ients  wit h duration of t reat ment  for more than t hree months . T he acute 
renal failure pat ients  are more prone for muscle cramps  than t hose with 
chronic renal failure. 
The result  was cons istent  with  a study conducted  by  Jansen 
P.H.P, (2009) on p ast and current  understanding of the pathophysiology 
of muscle cramps, t reat ment  of leg cramps. Relevant  hypotheses  on the 
pat hophys iology  of muscle cramps are reviewed. Psychosomat ic, vascular, 
my ogenic and neural theories are highlight ed from a clinician's  point  of view. 
Cramps also may be exp erienced in ot her condit ions  that  feature an unusual 
distribution of body fluid, weight  of the fluid removal, elect rolytes  loss, 
frequency of dialys is , low pot ass ium levels  occas ionally cause muscle 
cramps, although it  is  more common for low p otass ium to be associated with 
muscle cramps . 
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Treatment for cramping vary from unit to unit. When patients are having  
cramping and have low blood pressure, the staff may give normal saline. This will 
increase the fluid in the body and muscle cramping may be relieved to some extent. 
In addition, hypertonic saline or glucose may be given. Heat and massage for the 
cramping muscle can ease the pain.. For chronic leg cramps they may prescribe 
Quinine, Carnitine, or another medication.  
A formal intradialytic exercise regimen can produce objective evidence of 
improvement in physical performance of the patients. Intra-dialytic low-intensity 
progressive strength training was safe and effective among maintenance dialysis 
patients. Thus, the investigator had tried a program of gentle stretching and toning 
exercises targeted at the muscles which may tend to cramp during dialysis.  
 Intradialytic exercise programs are important to enhance patient physical 
functioning, exercise capacity, and improve overall health. This should become a 
standard of treatment for all dialysis units. Although having an exercise professional 
to run the program would be ideal, with the available resources to the dialysis 
community, an exercise program could become a reality managed solely by the 
dialysis staff. 
These findings  suggest ed t hat  the exercise was effect ive in terms of 
reduct ion in t he frequency, intens ity, durat ion, quality and muscle tone in the 
exp eriment al group. T he nurse must  be alert  to spend t ime to assess  risk 
factors  for muscle cramps  and develop nurs ing strat egies  to prevent or reduce 
the incidence of muscle cramps during haemodialys is. 
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CHAPTER-VI 
SUMMARY, CONCLUSION, IMPLICATION, 
RECOMMENDATIONS AND LIMITATIONS 
This  chapter deals  with the summary of t he study and conclus ion 
drawn. It  focuses  on t he imp licat ions  and given recommendat ions  for nurs ing 
practices , nurs ing research, nurs ing administration, nursing education and 
limit at ions of the study. 
6 .1 . S UMMARY OF THE S TUDY 
The focus  of t he study  was  t o  assess  the effectiveness  of intradialytic  
low-int ensity  st ret ching exercise on muscle cramps  among p at ients 
undergoing haemodialysis at  Dialys is  unit,  Rajiv Gandhi Government  General 
Hospit al,  Chennai-3. 
The design of the study was true experimental – post test only control group 
design. A total number of 80 clients who are undergoing haemodialysis were selected 
for this study and selected them according to the inclusion criteria. A semi structured 
questionnaire was used to assess the characteristics of muscle cramps. 
This study was carried  out  with the following  objectives 
 To assess  the characteristics  of muscle cramps among control group 
 To assess  t he charact erist ics  of muscle cramps  among exp erimental 
group aft er int ervent ion 
 To evaluat e t he effect iveness  of intradialytic low-int ens ity  stret ching 
exercises  on muscle cramps among experiment al group 
 To associat e the effect iveness  of int radialyt ic low-intens ity stret ching 
exercise with  selected demographic variables  
The study was based  on the assumption that  
 Pat ient  receiving intradialytic low- int ensity  stret ching exercise will 
exp erience less  muscle cramps . 
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 St ret ching exercises  improves  perfus ion 
The following  hypotheses  were set for t he st udy and all hypotheses 
were tested at 0.05% of s ignificance level.  
 Pat ient  receiving intradialytic low-int ens ity  stret ching exercise will 
exp erience less  muscle cramps  during dialys is  than those who are not . 
 Intradialytic low-int ensity  stret ching exercise will reduce the 
frequency, duration, quality, intens ity and muscle t one assessment. 
The variables o f the study were 
Indep endent variable:  Intradialytic low-intens ity stret ching exercise 
Dependent variable:    Muscle cramps  
The review of li terature  was done from primary and secondary 
sources  that  formed t he bas is  of review relat ed to muscle cramps  and relat ed 
to t he effect iveness  of physical exercises  while undergoing haemodialys is. 
The conceptual framework adopted for t his study  was Modified Wiedenbach’s 
Helping Art  of Clinical Nurs ing T heory. 
The study setting  was  Dialysis  unit ,  Depart ment  of Nephrology, 
Rajiv Gandhi Government General Hospit al,  Chennai-3. 
 Aft er t est ing t he validity  and reliability, the same tool was  used for 
the dat a collection. 
The pilot  study  was  conducted aft er getting formal approval was 
obt ained from the Professor and Head of the Department, Department of 
Nephrology . Aft er obtaining informed consent  from t he p atients the 
investigator conducted the p ilot  st udy  by selecting 10 samples  by  us ing 
s imple random sampling method. The invest igator collected the information 
from t he samples  and t he intradialytic low-int ens ity st ret ching exercise was 
provided t o the clients and t he effectiveness  was seen at t he end of fourth 
hour. T he result  revealed that  the int ervent ion reduces  t he frequency, 
int ensity, durat ion, quality and muscle tone.  
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The main study  was  conduct ed at t he Dialysis unit,  Depart ment of 
Nephrology  among 80 pat ients  who are undergoing haemodialysis sess ion 
rout inely. T he dat a was  collect ed and analysed us ing descriptive and 
inferent ial st at ist ics. 
6 .2 . MAJOR FINDINGS  OF THE S TUDY 
 The results showed t hat  there was  a s ignificant  difference between 
exp eriment al and cont rol group.  
 The majority of pat ients  17(42.5%) in exp eriment al group and 14(35%) 
in control group were in the age group of 41-50 y ears  and nearly 
33(82%) were male p at ients  in bot h the groups. Nearly 33(82.5%) in 
both the groups  had previous exp erience of muscle cramps. 36(90%) in 
the exp eriment al group  and 32(80%) in cont rol cramps  were 
undergoing haemodialysis  thrice a week.  
  Nearly 30(75%) of t he p atients in both the groups, the weight of the 
fluid removal during haemodialys is was 3-4 lit res. 25(62.5%) in the 
exp eriment al group and 19(47.5%0 in control group client were having 
const ant  muscle cramps  through out  the haemodialysis  sess ion. Nearly 
26(65%) of them in exp eriment al group, 21(52.5%) in control group 
were undergoing haemodialys is  for more than three months .  
 The mean muscle cramp score showed t hat the exp erimental group 
have 12.20(61%) score, aft er three days of int ervent ion t hey  are able to 
reduce to 7.30(36.5%). Whereas t he control group  showed 
12.35(61.8%) score, after three days  t hey  are able to reduce to 
10.93(54.7%) wit h routine t reat ments .  
 The mean and st andard deviation of muscle cramp  score in 
exp eriment al group  is  found to be significant (P=0.001* **)  from day 
two. The st atist ical significance was  calculated us ing students 
independent  t-t est.   
 The comp arison of post  t est  level score in experiment  group on third 
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day  score difference is  4.30, whereas  in cont rol group, baseline and 
third day score difference is 1.42. Difference between exp eriment and 
control group is stat ist ically s ignificant  (P=0.001).  
 Overall the effectiveness  of int ervent ion is  24.5% in exp erimental 
group, whereas  wit h routine care in control group is  7.1%. 
Exp eriment al group  benefitted more than cont rol group (17.4%). This 
shows t hat intradialytic low-int ens ity stretching exercise will reduce 
the frequency, durat ion, quality, int ens ity  and muscle t one. T his  shows 
that  there is  an associat ion t hat  the pat ient  receiving intradialytic low 
st ret ching exercise will experience less  muscle cramps.  
 There is a st atistically s ignificant associat ion between level of muscle 
cramps  and weight  of fluid removal (P=0.001), patterns of muscle 
cramps (P=0.01) and duration of haemodialysis (P=0.04) resp ectively.   
6 .3 . CONCLUS ION 
The present  st udy assessed the effectiveness  of int radialyt ic low-
int ensity stretching exercise among pat ients  undergoing haemodialys is . The 
results  revealed t hat  intradialytic low-int ens ity stretching exercise can be 
effect ively  used to reduce the frequency, duration, quality, intens ity and 
muscle tone of the pat ients  who are undergoing haemodialys is. This 
int ervent ion given during the haemodialysis  sess ion is  s imple and effect ive 
met hod to t reat  muscle cramps  prophylact ically. Int radialytic low-intens ity 
st ret ching exercise can be added as  an adjunct  t reat ment  for dialysis  p atients. 
Therefore the nurse working in haemodialys is  unit  should encourage the 
pat ients  to do the s imple exercise during the haemodialys is. 
6 .4 . IMPLICATION 
The invest igat or had drawn the following imp lications  for the st udy, 
which are necessary in t he field of nurs ing p ract ice, nursing administrat ion, 
nurs ing educat ion, nurs ing research. 
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NURS ING PRACTICE 
 Nurses  have a vit al role in caring p atients  who undergo haemodialys is. 
By  doing this  intradialytic low-int ensity st retching exercise as a 
rout ine care during t he cy cle will reduce t he occurance of muscle 
cramps  
 This  can be followed as  a routine care during t he haemodialys is  cycle. 
It  has  to establish as a evidence based nursing practice. 
NURS ING EDUCATION 
 As nurs ing educat or, we must  st rengt hen the evidence based nurs ing 
practices  among t he undergraduat e and post graduate nurs ing students .  
 The nurs ing educat ion curriculum must  provide adequate clinical 
exposure of st udents in needed clinical areas .  
 By  conduct ing work shop, seminars  and conferences  the knowledge 
can be updated. 
NURS ING ADMINIS TRATION 
 The nursing administrator should t ake init iat ive in organizing the 
continuing nursing educat ion programmes  and in-service education 
programme on newly devised st rat egies  such as intradialytic low-
int ensity stretching exercise. 
 Pat ient and family awareness  and training sess ions  can be conduct ed. 
 The nurs ing administrator should supervise the int ervent ion done for 
the pat ients  by nurses and also monitor the standards  of practice to 
promote excellence in nursing care. 
NURS ING RES EARCH 
 Nurs ing researcher should encourage clinical nurses  t o apply the 
research findings in t heir daily nurs ing care activities  and can bring out 
new innovative procedures t o reduce the muscle cramps.  
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 Encourage the non- pharmacological int ervent ions. Nurse researcher 
can promot e many studies on this t opic.  
 The researcher should conduct p eriodic review of research findings and 
disseminat e the findings  through conferences, seminars, publications  in 
journals, and in the World Wide Web. 
6 .5 . RECOMMENDATIONS  
The study recommends t he following for furt her research 
 The study can be rep licat ed with larger samples  for bett er 
generalizat ion 
 The study can be done for peritoneal dialys is  pat ients also 
 The study can be done conduct ed in different  settings  with similar 
facilities  
 This  study can be done as  a longitudinal study  
 The study can be rep licat ed with bio- physical paramet ers  
 A comparat ive study  can be conduct ed between p harmacological and 
non- pharmacological intervention 
6 .6 . LIMITATIONS  
 Some p at ients  hes itat e t o cont inue this  exercise because of  severe 
cramps during haemodialys is  
 The invest igator could get  more of abroad reviews  t han Indian reviews 
to support the present st udy  
  T he invest igator found difficulty to st ick over t he t ime schedule due to 
Doct or rounds . 
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PROCEDURE OF INTRADIALYTIC  
LOW-INTENSITY STRETCHING EXERCISE 
INTRODUCTION 
The int radialyt ic low- int ens ity stret ching exercise which is  been given 
for t he pat ients  under exp eriment al group. The exercise is  given at  t he end of 
first  hour of haemodialysis  cy cle. T he investigator concentrat es  on the calf 
muscles  cramps. 
S TEPS  
 Initially, the pat ient  was  allowed to bend and ext end t he lower limbs 
for warming up.   
 The invest igat or then supports  the flexed knee joint  of t he p at ient  and 
pulls t he heel down s lowly and flex the foot s imult aneous ly. 
 The flexion of the foot is  maintained t ill t he pat ient  report  a feeling of 
st ret ch in the calf muscle region.  
 Then, the support of knee joint is released.  
 The knee joint  is  s lowly pushed down from the flexed pos ition t ill it is 
flat.  The stret ch is maint ained for 30 seconds and s lowly released.  
 This  was  rep eat ed for t hree t imes  with rest  in between. T he exercise 
was  emp loyed for bot h legs. 
  T he average t ime t aken for exercise was  10-15minut es.   
 
 “ASSESS THE EFFECTIVENESS OF INTRADIALYTIC  LOW-INTENSITY 
STRETCHING EXERCISE ON MUSCLE CRAMPS AMONG PATIENTS 
UNDERGOING HAEMODIALYSIS AT DIALYSIS UNIT, RAJIV GANDHI 
GOVERNMENT GENERAL HOSPITAL, CHENNAI-3 ” 
DATA COLLECTION TOOL    
SECTION- A 
Questionnaire regarding demographic and clinical variables 
1. Age  
a) 20 - 30 years 
b) 31 - 40 years 
c) 41 - 50 years 
d) 51 - 70 years 
2. Sex  
a) Male 
b) Female 
3. Religion  
a) Hindu 
b) Muslim 
c) Christian  
d) Others  
4. Life style 
a) Active 
b) Limited activity 
c) Sedentary 
Clinical variables 
5. Previous  experience of muscle cramps 
a) Yes 
b) No 
6. Measures taken to cope with muscle cramps 
a) Walking 
b) Distraction 
c) massaging 
d) Hot / Cold application 
e) Medications 
f) others 
7. weight of fluid removed during haemodialysis 
a) 1 – 2 liters 
b) 2 – 3 liters 
c) 3 – 4 liters 
d) > 4 liters 
8. Frequency of haemodialysis per week 
a)   Once 
b)   Twice 
c)   Thrice  
9.  Patterns of  muscle cramps 
a)  Constant  
b) Intermittent  
10.  Duration of  haemodialysis 
a) > 3 months 
b) < 3 months 
 
 
 
 
 
 
 
 
SECTION- B 
QUESTIONAIRE TO   ASSESS THE   CHARECTERISTICS OF MUSCLE CRAMPS- 
POST INTERVENTION       
Sl.No Characteristics  Post intervention 
  score II Hour III  Hour IV Hour 
1. Frequency of muscle cramps 
a) 1-2 times 
b) 2-3 times 
c) 3-4 times 
d) 4-5 times 
 
1 
2 
3 
4 
   
2. Duration of muscle cramps(minutes) 
a) 1-3 
b) 3-5 
c) 5-7 
d) >7 
 
1 
2 
3 
4 
   
3. Quality of muscle cramps 
a) Mild aching 
b) Tingling 
c) Burning 
d) Throbbing 
 
1 
2 
3 
4 
   
4. Intensity of muscle cramps 
a) No cramps 
b) Mild cramps 
c) Moderate cramps 
d) Severe cramps 
 
1 
2 
3 
4 
   
5. Muscle tone assessment 
a) Slight increase in tone with a 
‘catch’  
b) Range of motion present but 
with minimal resistance 
c)  More marked increase tone 
through range of motion 
d) Considerable increase in tone, 
passive movement difficult 
 
1 
 
2 
 
3 
 
4 
   
Scoring technique:   Option  a- 1, b-2, c-3, d-4 respectively (total score= 20) 
 
Characteristics of muscle 
cramps 
1 2 3 4 
 Normal Mild  Moderate  Severe  
 
 
Characteristics of cramps is differentiated in to - 
Mild cramps          -      ( < 8) 
Moderate cramps  -       ( 9-14) 
Severe cramps       -       ( 15- 20) 
 
 1 
ne®Kf fhzš got« 
gFâ - 1 
òŸË Étu MŒî 
 
1) taJ (tUl§fËš) 
m)  20-30  
M) 31-40  
ï) 41-50  
<) 51-70  
2) ghÈd« 
m)  M©  
M) bg©  
3) kj« 
m)  ïªJ  
M) KÞÈ«  
ï) »¿Þjt®  
<) k‰wit  
4) thœ¡if Kiw 
m)  RWRW¥òl‹ ntiy brŒgt®  
M) msthd ntiy brŒgt®  
ï) elkh£lÄšyhj ntiy brŒgt®  
 
kU¤Jt F¿¥ò 
5) ïj‰F K‹ jir¥ ão¥ò V‰g£l mDgt« cŸsjh? 
m)  M«  
M) ïšiy  
 2
6) jir¥ ão¥ò V‰gL« nghJ vªj tÊKiwíl‹ x¤J bršy Ko»wJ? 
m)  el¥gJ  
M) ftd¤âU¥g«  
ï) njŒ¤JÉLtJ  
<) Nlhd/ Äjkhd x¤jl« it¥gJ  
c) kUªJ c£bfhŸtJ  
C) k‰wit  
7) ilaiyáÞ brŒí«nghJ v›tsî Ú® btËna‰w¥ggL»wJ? 
m)  1-2 È£l®  
M) 2-3 È£l®  
ï) 3-4 È£l®  
<) 4 È£l®fS¡F nkš  
8) xU thu¤âš v¤jid Kiw ilaiyáÞ brŒ»Ö®fŸ? 
m)  xU Kiw  
M) ïu©L Kiw  
ï) _‹W Kiw  
9) vªj tifahd jir¥ ão¥ò 
m)  v¥bghGJ« ïU¥gJ  
M) bjhl®¢áÆšyhkš ïU¥gJ  
10) ënkhilaiyáÞ fhy msî 
m)  _‹W khj¤â‰FŸ  
M) _‹W khj¤â‰F nkš  
